Background: Extreme prematurity or extremely low birth weight (ELBW) can adversely
age 30 months (Peralta-Carcelen, Bailey, Rector, & Gantz, 2013) . After school entry and with increasing age, behavioural issues may become more apparent due to further environmental demands challenging vulnerable abilities (Hayes & Sharif, 2009 ). The incidence of neurobehavioural impairment has been found to be as high as 71% amongst extremely preterm or ELBW children at 8 years of age (Hutchinson et al., 2013) .
At school age, behavioural problems amongst ELBW or extremely preterm children may hinder academic functioning and performance. Ultimately, this may adversely affect quality of life (Hayes & Sharif, 2009) . Therefore, adequate preparation prior to commencement of formal education is fundamental for these children, including those who are nondisabled. It is unclear whether nondisabled ELBW children are at similar risk of behavioural problems as those with identifiable impairments. Teachers and parents often feel that ELBW children, who have no major impairments and are otherwise able-bodied, lack school readiness (Roberts, Lim, Doyle, & Anderson, 2011) . Intervention may assist in preparing these children to cope with the demands of the classroom when they commence school and, in turn, may diminish the risk of school failure and the problems that could follow.
Identifying factors that are associated with behavioural problems may assist in providing more tailored intervention. It has been proposed that extremely preterm males are at greater risk of disability and learning difficulties (Marlow, Wolke, Bracewell, & Samara, 2005; O'Callaghan et al., 1996) , as well as lower school-readiness levels (Oja & Jürimäe, 1997) . Additionally, behavioural problems are more likely to occur when motor or cognitive difficulties are present (Hayes & Sharif, 2009 ).
Other neurodevelopmental domains that may be implicated alongside behavioural problems in this population include visualmotor abilities and language skills. It has been reported that ELBW children at 5 years of age perform significantly poorer on visualmotor coordination activities compared to term equivalent peers (Potharst et al., 2013) . With increasing age, persistence of visualmotor discrepancies between these two cohorts has been found (Caravale, Mirante, Vagnoni, & Vicari, 2012) . Visual-motor skills may be linked to functional skills, as well as handwriting skills and academic performance. Finally, very preterm and/or very lowbirth-weight children have been found to have poorer language skills than term controls (Reidy et al., 2013) .
We aimed to investigate the prevalence of behavioural and emotional problems amongst a cohort of 4 to 5 year old nondisabled ELBW children. We did this in conjunction with a larger study, a randomized controlled trial (RCT). This RCT explored the short-term and longer term effects of group-based physiotherapy intervention compared to standard care on neurodevelopmental outcomes. In this current study, we aimed to determine whether the children who underwent intervention had fewer behavioural issues than the standard care children at 1-year post-baseline assessment. It was hypothesized that the programme would improve behaviour. We also aimed to explore if there was an association between behavioural and emotional problems and other factors at the 1-year follow-up assessment, including gender, motor coordination, visual-motor abilities, and receptive vocabulary. 
| Participants
The characteristics of the children in this RCT have already been described (Brown, Burns, Watter, Gibbons, & Gray, 2015) . In brief, there were 50 participants born between May 2005 and November 2008. They had a birth weight of <1,000 g or a gestational age of <28 weeks and were managed in the Neonatal Intensive Care Unit at the Mater Mothers' Hospital, Brisbane, Australia. The children in this study will hereafter be referred to as ELBW. Children lived within 1-hr travel of the testing site and had not started formal education.
Included children had attended the Mater Mothers' Hospital Growth and Development clinic for follow-up assessment at 4 years (corrected age) and had a score from the Neurosensory Motor Developmental Assessment (Burns, 2014 ) of 9 to ≤12 (minimal to mild deviation) and an IQ of >70 (<70 corresponds to cognitive impairment) on the Stanford-Binet Intelligence Scales (Roid, 2003) .
Children were excluded if they had significant congenital anomalies, neurological impairments, sensory impairments not corrected by
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• The behaviour of nondisabled ELBW children at 4 to 5 years of age was within "normal."
• Group-based intervention and adherence with best practice advice appeared to positively influence behaviour amongst these children.
• Behaviour was not related to performance in other developmental domains.
aids, or if their family could not commit to the attendance requirements.
| Intervention
Intervention was group-based with three to four children per group and combined traditional physiotherapy and task-oriented approaches.
Traditional physiotherapy focuses on training age-specific gross and fine motor skills, as well as the fundamental motor abilities necessary to perform those skills. Task-oriented approach emphasizes motor performance and incorporates cognitive approaches with attention directed towards specific components of a motor skill.
The intervention programme consisted of weekly physiotherapy sessions for 6 weeks, and these sessions were led by a trained paediatric physiotherapist (not involved in the assessment procedure). The sessions targeted each child's specific problems and were approximately 1 hr in duration plus 20-30 min for home programme explanation and parent discussion. Home programme and the intervention were progressed over time. Included activities addressed postural control and balance, sensorimotor skills, and upper girdle strength, as well as behaviour such as increasing attention to tasks.
The standard care group received "optimal care," which was best practice advice and an informal booklet of general age-appropriate activities. Children in the intervention group also received this booklet at the completion of their intervention. Throughout the study period, contact was maintained with families of both groups via email. Children were not prevented from accessing other therapies during the trial.
| Measures

| Primary outcome measure
Child Behavior Checklist (CBCL) for preschool children
The CBCL/1.5-5 was used to determine the frequency of behavioural and emotional problems (Achenbach & Resorla, 2000) . The parents of each child completed the CBCL questionnaire at baseline and 1-year follow-up assessment. Validity and reliability of the problems scales of this test have been reported (Achenbach & Resorla, 2000) .
The CBCL assesses demographic details and provides a rating of 99 problem items on a 3-point scale. Problem items are converted into syndrome scale scores, which can be grouped to calculate internalizing and externalizing T scores. T scores for internalizing and externalizing can be classified as borderline range (score of 60-63; or 83rd to 90th percentile), clinical range (score above 63; above the 90th percentile), or normal (score below 63; less than the 83rd percentile).
Finally, a total problems score is determined and has a corresponding T score, which is classified as borderline, clinical, or normal, with the same percentile cut-offs as per internalizing and externalizing T scores.
| Other outcome measures (performed at 1-year follow-up assessment)
Movement Assessment Battery for Children Second Edition (MABC-2) MABC-2 was used to assess motor coordination (Henderson, Sugden, & Barnett, 2007) . This is a norm-referenced standardized test and consists of three broad categories: manual dexterity, aiming and catching, and balance. Scoring of the MABC-2 provides an overall percentile rank. Children are classified as having definite motor difficulties if they have a percentile rank at the fifth percentile or less. A percentile rank between the fifth and 15th percentile indicates borderline motor difficulties.
Beery Visual-Motor Integration Test 5th Edition (Beery VMI)
The short form of the Beery VMI was used to test for visual-motor deficits (Beery, Buktenica, & Beery, 2004) . High reliability and validity for the Beery VMI has been reported. This is a norm-referenced test, with a standard score of 100 corresponding to "normal" and SD 15.
Peabody Picture Vocabulary Test 4th Edition (PPVT-4)
PPVT is an individual intelligence test (Dunn & Dunn, 2007 When comparing between the groups, the continuous data were normally distributed so independent t-tests or analyses of variance were used. For categorical measures, chi square or Fisher's exact test was used to determine statistical significance. Repeated measures analyses of variance were used for the primary outcome measure, and paired t-tests were used to calculate confidence intervals.
| Statistical analysis
Pearson correlation evaluated associations between CBCL scores and other areas of performance. Statistical significance was set at 5% (two-tailed).
| RESULTS
Fifty children completed baseline assessment (Figure 1 ). There were 24 children randomized to intervention and 26 to standard care. Forty-six out of the 50 children had baseline CBCL questionnaires completed by their parents (intervention group n = 23; standard care group n = 23).
At 1-year follow-up assessment, 48 (96%) children were re-evaluated, 2.3 months; 10 males) and 24 in the standard care group (mean corrected age 64.1 months, SD 2.9 months; 14 males). CBCL questionnaires were completed for 46 children (intervention group n = 23; standard care group n = 23). Although there were 46 CBCL questionnaires completed at each time point, not all were matched, reducing the number of paired reports to 21. Results for CBCL internalizing and externalizing syndrome scores, as well as total problems scores, are presented in terms of T scores (not raw scores).
The details of the educational history of the study children indicated that at the 1-year follow-up assessment, 17 of the children were in preschool (education precommencement of formal education) and 28 had commenced their first year of formal education (details for one child missing).
| Whole cohort-CBCL
For all scores, the cohort mean performance was in the "normal" range at baseline and 1-year follow-up assessment (Table 1) .
Results presented in Table 1 are based on the total cohort at each time point.
When the cohort with the number of available "pairs" (n = 42) was analysed using a paired t-test, the results showed a significant change in total problems score, indicating improvement (mean difference 4.12, SD 8.6, p = .004; baseline mean 49.57, SD 11.3; 1-year follow-up mean Total problems clinical range, n (%) 6 (13) 4 (9)
Note. T scores 60-63 (83rd-90th percentile) = borderline range (below = normal, above = clinical range). CBCL = Child Behavior Checklist for preschool children; SD = standard deviation.
45.45, SD 10.5). However, the whole cohort was still classified as "normal" at both time points.
3.2 | Changes between groups from baseline assessment to 1-year follow-up assessment-CBCL There were no differences between groups on internalizing, externalizing, or total problems scores over time ( Table 2 ). The intervention group showed a mean difference in total problems score of −3.8 (CI [1.5, 9.1]) between times, with standard care group values being −4.4
(CI [1.6, 7.1]). However, children in both groups improved in behavioural scores over time and this reached significance in the standard care group for all scores (internalizing p = .016, externalizing p = .016, total problems p = .003).
| Relationship between gender and CBCL scores at 1-year follow-up assessment
When considering the whole cohort and the effect of gender, there was a significant difference in total problems scores between males and females at 1-year follow-up assessment, with higher scores amongst males (Table 3 ). There were no significant differences between males and females on internalizing and externalizing scores.
| Correlations between CBCL scores of whole cohort and other areas of performance at 1-year follow-up assessment
Means and standard deviations for the whole cohort on the MABC-2, Beery VMI, and PPVT-4 were within the normal range. When considering individual performances on these assessments at the 1-year follow-up point, 24 children had a percentile rank on the MABC-2 corresponding to borderline motor difficulties. On the Beery VMI, one child performed in the low range, whereas 15 performed below average. However, on the PPVT-4, all children performed within the average range. There were no significant correlations between CBCL score of the whole cohort and MABC-2 percentile (Table 4) or MABC-2 category standard scores (data not shown). Likewise, there were no correlations between CBCL scores of the whole cohort and Beery VMI standard score or PPVT-4 standard score (Table 4) .
| DISCUSSION
The current study found that the behaviour of our cohort of nondisabled ELBW children at 4 to 5 years of age was, on the whole, within the "normal" range. This finding is contradictory to what has been reported in other studies (Hayes & Sharif, 2009; Hutchinson et al., 2013; Peralta-Carcelen et al., 2013) where a general ELBW population was considered, rather than just the nondisabled group. Also, we anticipated that even if behavioural problems were not yet evident at baseline assessment, then problems were likely to become more apparent at the 1-year follow-up mark following commencement of formal education for some children. However, this was not the case. The small, but significant, improvement in CBCL scores over the year suggests that further exploration of the effects of intervention and advice are warranted.
It is possible that as not all children had started formal education, behavioural issues in this cohort may emerge later as the challenges encountered by these children increase as they progress through school (Hayes & Sharif, 2009) . A possible contributing factor to positive behavioural outcomes may be due to an increased interaction between parents and their children in both groups during the study period, and perhaps, this was reinforced by the regular email communication with parents. A similar outcome was found by Huhtala et al., who reported that their cohort of very low birth weight children at Note. SD = standard deviation.
3 years of age did not have more behavioural problems than their fullterm peers (Huhtala et al., 2012) .
In terms of the impact of intervention, it appears that the children in our study may have benefited from both group-based physiotherapy and best practice. As far as we are aware, our group-based physiotherapy programme for 4 year olds born extremely preterm or ELBW is the first of its kind, therefore we are unable to draw from other studies for comparative purposes. In our study, even though there were no differences between groups on behavioural outcomes, it could be suggested that both intervention and compliance with best practice advice contributed to the children performing within the "normal" range at the 1-year follow-up assessment. In both groups, all CBCL scores were lower at follow-up, indicating that behaviour had improved. However, interpretation must be guarded given that overall, the children were within the "normal" range at the two time points in both groups.
Our finding that males performed more poorly on behavioural testing is consistent with other studies of extremely preterm children (Marlow et al., 2005; O'Callaghan et al., 1996; Oja & Jürimäe, 1997) .
Male gender has been found to be a risk factor for poorer outcomes, and this is evident in this nondisabled group.
Interestingly, this study showed that behaviour was not related to other neurodevelopmental domains. Behaviour scores did not correlate with motor scores at 1-year post-baseline. Ongoing analyses have indicated that although the overall motor performance of this cohort remained within the "normal" range over time, motor difficulties became more pronounced with a decline in mean MABC-2 percentile and increase in the number of individuals performing in the borderline range for motor difficulties. However, in the current study, behaviour did not follow the same pattern. Therefore, behaviour appears to be more robust and enhanced, at least in the short term, by intervention/best practice advice, coupled with little exposure to the challenges of formal education.
Visual-motor abilities and language skills also did not correlate with behaviour. On the Beery VMI, although the cohort, at large, performed within the normal range, nearly a third of children performed below average. These findings are consistent with MABC-2 outcomes at the 1-year follow-up, suggesting a link between these areas of performance. On the PPVT-4, all individuals had receptive language skills within the average range. This is an important finding as performance on the PPVT-4 is indicative of a child's linguistic skills and cognitive level and is therefore useful in the context of school readiness (Dunn & Dunn, 2007) . In summary, perhaps there are other factors linked to behaviour in this population, or that emerging challenges and comparison against larger school-based cohorts are yet to compound their effects.
One of the key strengths of our trial is that it is the first study to explore the impact of group-based physiotherapy intervention compared to standard care on a range of neurodevelopmental outcomes at an important time point for nondisabled EBLW children. Furthermore, we have highlighted that both intervention and compliance with best practice advice may promote favourable behavioural outcomes, but perhaps in the relatively short term.
In terms of limitations, we only used one key measure to assess behaviour. Perhaps, using additional measures that explore different aspects of behaviour would have added more depth to our study.
Another factor was the relatively small cohort, which may limit the generalizability of our findings. Finally, we acknowledge that the power of this study is relatively low and this may have contributed to the lack of differences between groups.
| CONCLUSION
The nondisabled ELBW children in our study had fewer behavioural problems at 4 to 5 years of age than expected. Both intervention and standard care appeared to have a positive influence on behaviour.
We know that nondisabled ELBW children are at risk of behavioural problems, therefore, ongoing follow-up of these children at an older age would be useful to explore any behavioural changes associated with ongoing challenges. Also, consideration of other factors that may be linked to behaviour would be beneficial. Further studies are needed that explore optimal treatment practice, frequency and length of intervention, and role of formal monitoring. Addressing these issues would assist in optimizing outcomes for this population.
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